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worn in the uppermost stratum. This is the case when a
thin layer of sand is laid over a bed of coarser material.
When the fine sand is of such a thickness and so supported
that the water passes evenly and slowly through it, a film,
the so-called " Schmutzdecke," or dirt-cover, forms on the
upper particles, and is the chief seat of activity. The time
interval elapsing between the first use of the bed and the
attainment of proper efficiency is termed the "filming-time.*'
The other sand grains in the body of .the filter also gradually
acquire a similar coating of slime, and act in removing
impurities. Thus Reinsch at Altona found the raw water to
contain per c.c. 36 thousand organisms; after passing the
upper film it still retained 1876, but after traversing the entire
bed there were only 44 per c.c.
The Nature of the Colloidal Matter.
Besides the suspended solids such as sand, hair, etc., and
dissolved substances such as urine, lime, etc., there exists
another ; class half-way between, named the colloids. Fine
colloids approach, and finally merge into the state of real
solution ; coarse colloids, on the other hand, come into line
with suspended solids.
Colloidal matter is in general electrically charged, since it
wanders under the influence of the electric current either to
the cathode or to the anode. This phenomenon is termed
" cataphoresis." W. Biltz and 0. Krohnke * have shown that
the major part of the putrescible matter in water is of a
colloidal nature, and further belongs to the negative group of
colloids, since cataphoric action leads it to the anode under
the influence of the electric current. Other negative colloids
important for our purpose are iron, aluminium, and chromium
hydroxides. (See R. Spurr Weston, Proc. Amer. Soc. of Civil
Eng., iii, 1324 and 1393, 1908). One method of freeing
water from, colloidal matter is therefore by means of the
electric current, as described later (Chapter XI). Common
methods of precipitation involve the same principle. All
* Berichtef-xxxvi\i 1745 to 1754, 1904,